Abstract: Oxolane and oxane units in oxacyclic natural products were prepared via radical cyclization reaction of β-alkoxyacrylates, β-alkoxymethacrylates, and β-alkoxyvinyl ketones.
features in pamamycin-607 are cis-2,5-disubstituted oxolane rings adjacent to methyl-substituted stereogenic centers. Efficient and stereoselective construction of these structural units is not trivial, and radical cyclization route offers a new breakthrough in this area.
For total synthesis of pamamycin-607 [4] , the erythro-cis 2-(oxolane)propanoate unit in the southern half was prepared by radical cyclization of a β-alkoxyacrylate precursor obtained via asymmetric aldol reaction (Scheme 4).
Synthesis of the more complex northern half featured radical cyclization of a β-alkoxymethacrylate precursor, which led to a high threo-cis selectivity in the 2-(oxolane)propanoate product. In the radical cyclization of β-alkoxymethacrylates, preference for "outside alkoxy" conformation of the intermediate radical species should minimize both allylic 1,3-strain and electrostatic repulsions, and an early transition state for hydrogen abstraction in which attack occurs from the least hindered face of the radical is apparently operative, leading to threo products. The third oxolane unit was prepared by radical cyclization of a β-alkoxyvinyl ketone intermediate (Scheme 5). Two separate esterification reactions were carried out to construct the macrodiolide structure of pamamycin-607 (Scheme 6).
increasing LDL uptake by the LDL-R. The structure of SCH 351448 features a 28-membered macrodiolide consisting of two units of a hydroxy carboxylic acid unit, which possesses two cis-2,6-disubstituted oxane rings.
Total synthesis of SCH 351448 required preparation of the ring A and B fragments [6] . Radical cyclization reaction of a β-alkoxyacrylate prepared from asymmetric Mukaiyama aldol reaction led to a diester, which was further elaborated into the ring A fragment via Brown allylation, transesterification, and Brown crotylation (Scheme 10).
Preparation of the ring B fragment employed radical cyclization reaction of a β-alkoxyacrylate selenide prepared from glyceraldehyde acetonide. The homologous vinylstannane reacted with salicylate moiety via intermolecular Stille reaction, and subsequent Wittig reaction led to the ring B fragment (Scheme 11).
